Background: Recent scientific data demonstrated a potential beneficial effect of beta-blocker (BB) therapy in cardiac patients with chronic obstructive pulmonary disease (COPD). Our aim was to characterize the use of beta-blockers in these patients, in "real-life" conditions. Material and methods: We collected retrospectively the data of 60 consecutive cardiac patients (51 men, 9 women, mean age 67 years) with the concomitant diagnosis of COPD: main cardiac conditions, presence and reason of BB therapy, type of drug and dosage, main ECG and echocardiographic parameters, medication and data regarding COPD. Besides descriptive statistics, we compared the data of patients with and without BB therapy (chi-square test, level of significance alpha <0.05) in order to identify factors associated with BB usage. Results: In our study population, 41.6% of the patients had received BB treatment, the most frequently used drug being bisoprolol 2.5 mg and 5 mg q.d. (28%-28%), followed by carvedilol (32%). The prevalence of BB therapy was 51.2% in heart failure patients (48% in NYHA class III and IV, and 66.6% in dilated cardiomyopathy), 38.4% in hypertension, 81.8% in ischemic artery disease, and 64.7% in subjects with atrial fibrillation. The usage of BB therapy was significantly associated with the presence of heart failure (p = 0.047), dilated cardiomyopathy (p = 0.034), ischemic heart disease (p = 0.005), previous myocardial infarction (p = 0.003) and, inversely, with the acute exacerbation of COPD (p = 0.006). Conclusions: Despite the fact that every cardiac patient with COPD had a potential indication for BB treatment, this was used insufficiently, especially in case of heart failure patients. In daily practice, there is a need for continuous review and improvement of BB usage in these patients.
INTRODUCTION
Beta-blocker (BB) therapy is commonly used in cardiovascular diseases, the classical indications being hypertension, ischemic heart disease, heart failure, and arrhythmias. Although the perception of BB therapy and its indications have been quite crystallized over the years, potential new areas of utilization are still the subject of ongoing research. Recently, one of the observations regarding BB treatment was its -seemingly paradoxical -beneficial effect in case of chronic obstructive pulmonary disease (COPD). [1] [2] [3] This may imply changing the current paradigm, which consists in a relative contraindication of BB in COPD, due to the fact that they may cause bronchospasm.
Comorbidities are frequent in COPD patients. They include several types of heart disease (close to a prevalence of 60%), the most common being hypertension (approximately 50%), congestive heart failure (20-30%) and ischemic heart disease (about 25%). The coexistence of COPD and heart disease confers a poor prognosis to these patients. For instance, mortality rates for ischemic heart disease are 2-4 times higher in the presence of COPD, and are proportional with the degree of airway obstruction. Furthermore, 50% of patients with COPD are hospitalized for cardiovascular reasons. [4] [5] [6] [7] Regarding the causes of mortality in patients with COPD, cardiovascular diseases (22%) occupy the second place after lung cancer (33%). 8 Considering the above, we performed a study on the characteristics of BB usage in patients with concomitant COPD and heart disease, in "real-life" conditions. Also, our aim was to identify factors associated with the presence of BB therapy in these patients.
MATERIAL AND METHODS
A retrospective data collection was performed using the hospital records and discharge summaries of patients admitted to the Department of Cardiology of the Mureș County Emergency Clinical Hospital between 2010 and 2015. Upon admission, all patients signed the general consent form used in our institution, agreeing with anonymous data collection and usage for scientific purposes. Approval of the local ethics committee (3865/01.03.2016) was obtained for confidential data processing and publication.
In 60 consecutive cardiac patients (51 men, 9 women, mean age 67 years) with the concomitant diagnosis of COPD, we collected the following data: demographics, main cardiac diagnoses, presence and reason of BB therapy, type of drug and dosage, main ECG and echocardiographic findings, medication, characteristics of COPD. Besides descriptive statistics, comparison of the data of patients with and without BB therapy was performed using the chi-square test, the level of significance was set at an alpha value of <0.05, and the software used for the calculations was GraphPad InStat 3.0.
RESULTS
In our study population, 41.6% of the patients received treatment with BBs. Bisoprolol was the most commonly used drug, the dose of 5 mg q.d. and 2.5 mg q.d. occurring in equal proportions (28%-28%), followed by carvedilol (32%), the most frequent dosage being 6.25 mg b.i.d., metoprolol (8%, either tartrate or succinate, most frequently 25 mg b.i.d.) and nebivolol (4%, 5 mg q.d.).
Heart failure (67%) was the indication of BB therapy in the majority of cases, followed by hypertension (65%) and ischemic heart disease (16%). In our cohort, 35 (85%) patients with heart failure were classified as NYHA class III and IV. Every patient had at least one cardiac condition with potential indication for BB therapy.
BB treatment usage was 51.2% in heart failure, 81.8% in ischemic heart disease and 38.4% in case of hypertension. In patients with dilated cardiomyopathy BBs were used in 66.6% of cases, while in atrial fibrillation (38.3% from the total number of patients) in 64.7% of cases.
Patients receiving digoxin (21.6%) had concomitant BB treatment in 56.2% of cases, patients on diuretics (68.3%) in 46.1% of cases, and those on renin-angiotensin-aldosterone system (RAAS) blocking agents (50%) in 46.6% of cases.
More than half of patients (58.3%) were admitted for an exacerbation of COPD and from those, 22% had received BB therapy, while 68% of the stable COPD patients were treated with beta-blockers. The acute cases were administered bisoprolol in 85% of cases, while the stable patients were treated in equal proportion with both bisoprolol and the other BBs.
The main data of BB usage and the analysis of association with the presence of BB treatment are presented in Table 1 .
DISCUSSION
In patients with COPD, the usage of BBs is generally much lower than it would be desired, given the associated cardiovascular diseases with clear indication for BB treatment -heart failure with reduced ejection fraction, various forms of ischemic heart disease, following a myocardial infarction -e.g. only half of the COPD patients remain on chronic BB therapy after an episode of acute coronary syndrome. [9] [10] [11] [12] In our patients the underutilization of BBs in heart failure was striking. However, in the setting of ischemic heart disease, the BB usage was proper.
The main reason for the under-usage of BBs in daily practice is that it could cause bronchospasm. However, there are data about the usefulness of maintaining BB treatment even in the setting of COPD exacerbations. 13, 14 Confirming our expectations, the most important limiting factor of BB treatment in our patients was the presence of COPD exacerbation.
Many studies demonstrated that highly beta 1-selective antagonists (bisoprolol, nebivolol) do not reduce the forced expiratory volume (FEV) in COPD patients, neither in acute nor chronic usage. Also, they do not decrease the effect of beta-agonists; moreover, they counteract their cardiac side effects (tachycardia, arrhythmias, anxiety). In the case of heart diseases with indication for BB and concomitant COPD, selective BBs proved to have a more consistent beneficial effect than those without beta 1-selectivity. [13] [14] [15] [16] [17] Finally, epidemiological studies and meta-analyses clearly demonstrated in non-selected COPD populations (with or without heart diseases) that BB treatment decreased mortality and acute exacerbations of COPD. [1] [2] [3] [17] [18] [19] [20] The possible mechanisms of the beneficial effects (cardioprotection mainly) of BB in the setting of COPD include: the presence of subclinical heart disease (ischemic heart disease, heart failure, arrhythmias etc.), 5 the presence of clinically manifest heart disease, 10 the attenuation of cardiovascular side effects of beta-agonist medication, 11 and the correction of bronchial beta2-receptor down-regulation induced by beta-agonists. 21 The practical rules of using BBs in cardiac patients with concomitant COPD are as follows: (1) assessing the patient's pulmonary function (spirometry) before starting the treatment; (2) choosing a highly beta 1-selective agent (bisoprolol, nebivolol); and (3) applying the principle of "start low -go slow", as in the case of BB treatment in systolic heart failure, reaching the maximum tolerated dose in 2-week steps of up-titration. 21 Cessation of therapy should be done if pulmonary function (FEV) clearly deteriorates under treatment. In our patients the highly selective (beta 1:beta 2 = 75:1, in vitro) bisoprolol was the drug of choice in the majority of patients, the dosage being a moderate one. This finding reflects a comprehensive and pragmatic approach of the treating physicians. 22 
CONCLUSIONS
In a cohort of patients with concomitant heart disease and COPD we found a general tendency of sub-utilization of BB therapy, mainly in the case of heart failure. Our data underscores the fact that there is a need for reconsideration of BB therapy in this setting, keeping in mind the proved beneficial effects of BB treatment both in cardiac and COPD patients. Using highly selective BB agents and a stepwise approach of dosing makes this therapy safe and well tolerated in the case of association of COPD and heart disease. 
